In vitro efficacy of approved and experimental antivirals against novel genotype 3 hepatitis C virus subgenomic replicons.
Infection with genotype 3 hepatitis C virus (HCV) is common throughout the world, however no direct-acting antiviral (DAA) has been approved to treat this genotype. We therefore attempted to develop novel genotype 3 replicons to facilitate the discovery and development of new HCV therapies. A novel Huh-7-derived cell line 1C but not Lunet cells enabled the selection of a few stable colonies of a genotype 3a subgenomic replicon (strain S52). Genotypic analysis revealed a mutation of P89L in the viral NS3 protease domain, which was confirmed to enhance genotype 3a RNA replication and enable the establishment of highly replicating luciferase-encoding replicons. Secondary adaptive mutations that further enhanced RNA replication were identified in the viral NS3 and NS4A proteins. In addition, cell lines that were cured of genotype 3a replicons demonstrated higher permissiveness specifically to genotype 3a HCV replication. These novel replicons and cell lines were then used to study the activity of approved and experimental HCV inhibitors. NS3 protease and non-nucleoside NS5B polymerase inhibitors often demonstrated substantially less antiviral activity against genotype 3a compared to genotype 1b. In contrast, nucleoside analog NS5B inhibitors and host-targeting HCV inhibitors showed comparable antiviral activity between genotypes 3a and 1b. Overall, the establishment of this novel genotype 3a replicon system, in conjunction with those derived from other genotypes, will aid the development of treatment regimens for all genotypes of HCV.